Symbolisches Differenzieren




Zielsetzung

 |ernen, ein Programm zu erstellen, welches
symbolisch differenzieren kann

(17) 2ZX1 + 2X1 + X1 + 5
Type: DExpression
(18) -> differentiate(%,x1)

3 2
(18) 8x1 + 6x1 + 2x1
Type: DExpression
(19) -> differentiate(%,x1)

2
(19) 24x1 + 12x1 + 2
Type: DExpression

(20) -> differentiate(%,x1)
B (20) 48x1 + 12

Type: DExpression
(21) -> differentiate(%,x1)
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Programmierumgebung

e FriCAS (Programmiersprache: Spad)

e emacs@debian.mydomain
File Edit Options Buffers Tools Help

CEEXAXBs L D0RSEH

What would you like to do?
@EBasic Commands Solve problems by £filling in templates.
BReference Scanon-line documentation for FriCas.

ETopics Learn how to use FriCas, by topic.

@ Browse Browse through the FriCasg library.

B Examples See examples of use of the library.
ESettings Display and change the systemenvironment.
BEAbout FriCas See some basic information about FriCAaS.
EWhat's New Enhancements in this versionof FriCas.




Differenzieren: Allgemein
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Regeln des Differenzierens

Summenregel: (F(x) + g(x))’ = f'(x) + g'(x)
Produktregel: (F(x) + g(x))’ = f'(x) * g(x) + f(x) * g'(x)
Kettenregel: (F@O))'=f'(g(x) * g'(x)

Potenzregel: (FEO™ =nx )™= f'(x)



Unser Programm kann ...



Unser Programm kann ...

DIFFERENZIEREN!



Unser Programm kann ...

e Winkelfunktionen

e Arkusfunktionen

e Polynome

e Exponentialfunktionen

e Logarithmen

e Wurzeln

e Rationale Funktionen

e Aus diesen Funktionen zusammengesetzte Funktionen



Beispiele

File Edit Search Options Help File Edit Options Buffers Tools Help
— FE=) - o Y
)co dex.spad (I EX3¥3oLDNAEES

z:DEX := x()$DEX

(16) 1

[differentiate(z”3)
if % - (3*z"2) = 0 then correct else false

. differentiate(log(2*z))
if % = correct then a:=1 else a:=0

[differentiate(z"2+z+4) 1

if % - (2*z+1) = 0 then correct else false (17) -

if % = correct then b:=1 else b:=0 X

ldifferentiate(z*cos(z)*4) if % - ((1/(2*z))*2) = 0 then correct else fals
if % - (4*cos(z)+(z*(-1)*sin(z)*4)) = 0 then correct

if % = correct then c:=1 else c:=0 (18) correct

[differentiate(z”z) if % = correct then f:=1 else f:=0

if % - (exp(z*log(z))*(log(z)+1)) = 0 then correct el
if % = correct then d:=1 else d:=0
(19) 1
[differentiate(exp(z))

if % - (exp(z)) = 0 then correct else false

i rint(hconcatl(a+b+c+d+e+f)::OutputForm, “ of 6
if % = correct then e:=1 else e:=0 P a2l s P

(oo crec)

[differentiate(log(2*z))



Beispiele

(22) -> sin(z)*exp(z”3+z)+atan(log(4*z))

3
X + X
(22) atan(log(4x)) + %e sin(x)
Type: DExpression
(23) -> differentiate(sin(z)*exp(z”3+z)+atan(log(4*z)))

(23)
3 3
3 X + X 2 3 X + X
((3x + x)%e log(4x) + (3x + x)%e )sin(x)
+
3 3
X + X 2 X + X
X cos(x)%e log(4x) + x cos(x)%e + 1

2
x log(4x) + x
Type: DExpression
(24) -> |}



Erweiterungen

e Differentiation von Funktionen im
complexen Zahlenraum

e Differenzieren von Funktionen mit
mehreren symbolischen Konstanten



Unsere Gruppe
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Unsere Gruppe




